Background The new UK National Statistics Socio-Economic Classification (NS-SEC) is theoretically based on differences in employment relations and conditions. Differences in employment relations could account for some of the often observed social class differences in health in the United Kingdom. This study investigates the associations of the NS-SEC with a well-validated health outcome measure -the Short Form health survey (SF-36).
Introduction
The Office for National Statistics (ONS) has commissioned a new socio-economic classification, the National Statistics Socio-Economic Classification (NS-SEC), which will be used in the 2001 UK Census. It is intended that this will replace the existing Registrar General's Social Class (RGSC). In comparison with the RGSC, the NS-SEC has been designed with a clearer theoretical foundation -the basis for classifying people's occupations is explicitly based on employment relations and conditions. 1, 2 As a result of its recent nature, there are relatively few studies of the associations of the NS-SEC with health outcomes. It would therefore be useful to investigate the associations of the NS-SEC with a wellvalidated health outcome measure such as the Short Form health survey (SF-36).
The NS-SEC assigns people to social classes based on their occupational title and responsibilities over the workforce. It distinguishes between employers, employees and the unemployed. Within the category of employers, large-scale employers (employing 25 or more employees) are differentiated from smaller employers and own account workers (the self employed with no employees). Employees are further differentiated on the basis of their 'service relationship' and labour contracts. 3 Managers and professionals have a service relationship with their employers characterized by a high degree of trust and delegated authority by their employers. Such occupations are generally long term and compensation for 'service' to the employer is not only through salaries and salary arrangements (such as company cars or homes) but also through important prospective elements such as salary increments, pension rights, job security and career opportunities. On the other hand, employees in the working class are involved in routine work and have labour contracts specifying discrete amounts of labour under close supervision in return for wages calculated on a 'piece' or time basis. Intermediate occupations are characterized by a mixed form of employment regulation between the service relationship and the labour contract.
Differences between the employee classes have been validated in terms of the forms of remuneration (hourly or weekly wages versus monthly or annual salaries, payments for overtime, whether on an incremental pay scheme), job prospects (opportunities for promotion and notice period) and work autonomy (deciding the pace, the timing and/or the planning of tasks). 4 Service classes (managers and professionals) have better forms of remuneration, job prospects and higher work autonomy. These favourable employment characteristics are least represented in the routine employee class, and the intermediate classes have intermediate levels of these characteristics. Part of the debate around social inequality in health in the United Kingdom is due to the lack of explanatory value of the RGSC. 5, 6 There is a lack of clarity over what the RGSC actually measures and how well it measures it. 1, 7, 8 This in turn prevents the development of useful hypotheses and causal narratives that could potentially explain the associations between social class and health. If the NS-SEC is associated with the SF-36, some of the association could potentially be explained by the differences in employment relations and conditions between the social classes. Bartley et al. 9 argued that by analysing the relationships between the NSSC and health indicators, we can reveal how different types of employment relations and conditions affect health outcomes.
There is considerable evidence that occupational factors such as autonomy and control over work and physical working conditions have a strong effect on health, cardiovascular disease and sickness absence. [10] [11] [12] [13] It has been hypothesized that differences in employment conditions between social classes explain some of the observed social class differences in health. Perhaps the strongest evidence for this view comes from the study by Marmot et al., 14 who found that there were no significant differences among hierarchical employment grades of the civil service in heart disease outcomes after controlling for job control. Low job control is characteristic of labour contract occupations and so one may expect the working classes to have high rates of heart disease and ill health. High job control is characteristic of service relationships so one may expect those classes to have relatively better health. It is also possible that self employment implies a higher degree of job control and consequently, the possibility that the self employed have better than average health.
However, the differences between the NS-SEC classes cannot be simply interpreted in terms of differences in job control or other employment relations. The NS-SEC has been designed to capture basic structuring principles of society such as income, housing and consumption, which condition and shape the lives and the life chances of people in different social classes. 1 Hence, other factors, apart from employment relations, could explain any observed social class differences in health. A number of studies have identified factors such as material living conditions (housing and neighbourhood conditions), health behaviours, early childhood conditions and psychosocial stress as important mechanisms underlying the association between social class and health. [15] [16] [17] [18] An analysis of the relative contribution of these various mechanisms in explaining social class differences in health could potentially increase our understanding of how inequalities in health are generated.
This study also examines the role of health behaviours, housing and neighbourhood conditions in explaining social class differences in health. Other potential explanatory factors such as psychosocial stress and childhood conditions could not be examined because of limitations in the data. There has been extensive research on the effect of behaviours such as smoking, alcohol consumption, exercise and diet on health. Furthermore, a number of studies have shown that healthy behaviours are more prevalent among more socially advantaged groups. [19] [20] [21] Poor housing conditions may also directly affect health. For example, cold and damp housing is partly responsible for the increased incidence of cardio-respiratory disease in winter. 22 Cold, directly, and damp, indirectly, increase both the heart's work load and respiratory tract secretions. The strength of the association between housing tenure and health 23 could be partly attributed to the problems of living in poorly maintained local authority rented housing, such as dampness and mould 24 and inadequate heating. Meltzer et al. 25 found that symptoms of psychological distress were more prevalent in people in rented accommodation than owner occupiers. Neighbourhood problems of burglaries, vandalism and poor public transportation can contribute to the stress of living in deprived neighbourhoods, which has been associated with higher risks of morbidity. 26 The RGSC often displays a hierarchical association with health and mortality outcomes -those in 'higher' classes have lower rates of mortality and morbidity than those in 'lower' classes. 15, 27 We cannot expect such a linear association between the NS-SEC and health because the NS-SEC is not hierarchically or linearly ordered. 1 Although some class categories are superordinate with respect to others, for example, managers in large establishments vis-à-vis intermediate employees and all of the working class, the relationship between the intermediate, self-employed and lower supervisory classes (NS-SEC classes 3, 4 and 5, respectively) is not implicitly hierarchical.
The SF-36 is a 36-item health status measure designed to assess self-reported functioning and well-being. 28 Two summary scores can be derived from this measure: the Physical Component Summary Score (PCS) and the Mental Component Summary Score (MCS). 29, 30 The PCS assesses self-reported functional ability and the capacity to carry out everyday activities. The MCS assesses emotional well being and mental health. The version of the SF-36 utilized in this study was the SF-36 Version 2, which contains minor alterations in wording and response categories and is more sensitive to variations in health than its predecessor. 31 The physical and mental summary scores were derived from the dataset presented here using the procedures recommended by the developers.
Methods

Data
The results reported here are based on data gained from the third Oxford Healthy Life Survey (OHLS III), undertaken SOCIAL CLASS DIFFERENCES IN HEALTH STATUS 32 The dataset was selected because it is the only one that contains the most up-to-date version of the SF-36, which has higher degrees of precision. This was a postal survey in which the SF-36 together with questions on lifestyle and demographics were incorporated into a booklet. A covering letter, explaining the purpose of the study, was sent with the questionnaire. For those who did not respond to the initial questionnaire a reminder postcard was mailed approximately 3 weeks later. If this elicited no response within 3 weeks then another questionnaire and covering letter were sent. The questionnaire booklet contained, in addition to the SF-36, questions on the occupation of the respondent.
The questionnaire booklet was mailed to 14 868 randomly selected subjects, unstratified by age or sex, between the ages of 18-64 years, inclusive, from the general practitioner records held by the health authorities for Berkshire, Buckinghamshire, Northamptonshire and Oxfordshire. A total of 1068 respondents were removed from the denominator because of incorrect postal addresses (n ¼ 1004), death (n ¼ 6), being outside of the specified age range (n ¼ 42) or because they were unable to read the questionnaire (n ¼ 16). Completed questionnaires were obtained from 8889 of the 13 800 people originally contacted, giving a response rate of 64.4 per cent. Of those who did return questionnaires, 8801 (99.0 per cent) of respondents answered the question relating to sex, of whom 3863 (43.4 per cent) were male and 4938 (55.6 per cent) were female. The analysis, however, was based on 6454 respondents, as any cases of missing data on any of the variables in the analysis were excluded. Analysis of the data in terms of distribution of age, sex and social class suggests that they are likely to be representative, as the distributions resemble those of the general population.
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Variables
The SF-36 scores
To gain the physical and mental summary scores for the SF-36, the data were factor analysed using principal components analysis and orthogonal rotation. Each of the eight individual scales of the SF-36 was then standardized using a Z-score transformation (using means and standard deviations calculated for all respondents in the OHLS III dataset). Each Z-score was calculated by subtracting the OHLS mean from each individual respondent's scale score and dividing the difference by the corresponding scale's standard deviation from the OHLS. After the Z-scores had been calculated for each scale the aggregate scores for the physical (PCS) and mental (MCS) component scores were computed. In the case of the PCS, this involved multiplying each SF-36 scale Z-score by its respective factor score coefficient. Similarly, in the case of the MCS, this involved multiplying each SF-36 scale Z-score by its respective factor score coefficient. Finally, these scores were standardized to a T-score where the mean was set to 50 and the standard deviation to 10. Those scoring over 50 had better than average health and those scoring below 50 had worse than average health.
Social class, age and economic activity status
The NS-SEC was derived from the respondent's stated occupational title and employment responsibilities -large or small employer, self employed, supervisor, foreman or manager. The respondent's previous occupation was used if they were currently unemployed. Age was coded into five categories: 18-24 years, 25-34, 35-44, 45-54 and 55 years and above. Respondents were also categorized on the basis of their current economic activity status into those who had fulltime occupations, part-time occupations, those who were caring for someone full time, the unemployed, those who were unable to work, the retired and students.
Health behaviours
Respondents were categorized into never smokers, current smokers (who smoke tobacco at least once a day) and ex smokers. Respondents were grouped into those who consumed within sensible drinking limits (1-14 units per week for women and 1-21 units per week for men), above sensible drinking limits and those who said they never drank alcohol. Respondents were classified on the basis of the amount of vigorous exercise they did (sport or recreational activity that made them breathless). They were classed into those who never did any vigorous exercise or less than once a month, less than once a week, 1-2 times a week, 3-4 times a week and 5 or more times a week. Dietary behaviour was classified by respondent's own perception of how healthy their diets were: those who identified their diet as harmful, those who did not and those who did not know. Respondent's Body Mass Index was calculated as weight (kg)/height (m) 2 and classified as underweight (Յ20 or less), desirable (>20 to 25), overweight (>25 to 30) and obese (>30).
Housing and neighbourhood problems
Respondents reported if they had problems with damp housing and how often they could not keep their house warm enough. An index of 'neighbourhood problems' was created from a list of potential problems in the local environment. Respondents identified whether speeding traffic, poor public transport, burglaries, nuisance from dogs, litter and rubbish, noise and vandalism, disturbances from children, smells and fumes, lack of open spaces, assaults and muggings, and discarded syringes and needles were serious problems in their local environment. Each of these items that was a serious problem was assigned a score of one. The scores were added up to obtain an index with a low score implying low neighbourhood problems and a high score implying high neighbourhood problems.
Analysis
The associations between the SF-36 physical and mental scores and the explanatory variables were examined. Linear regression models of the SF-36 scores with age, economic activity status, health behaviours, and housing and neighbourhood problems as explanatory variables were examined for men and women separately. The F test calculates the simultaneous equality of all regression coefficients equalling zero and is used to determine the combined significance of dummy variables. The association of the NS-SEC with health was examined in linear regression models of the SF-36 scores separately for men and women. In Model I, age, economic activity status and the NS-SEC were included in the model. It is important to control for age and economic activity status because increasing age and some categories of employment such as people who are unable to work or those who are retired have higher risks of morbidity and mortality. In Model II health behaviours were added to Model I. In Model III, housing and neighbourhood problems were added to Model I. In Model IV, health behaviours, and housing and neighbourhood problems were added to Model I. The F test calculated the significance of the reduction in the size of the F statistic with the removal of the NS-SEC from each model. Table 1 examines the results of the association between the SF-36 physical and mental scores and various explanatory variables. Increasing age is significantly associated with decreasing SF-36 physical scores (or worse health) in both men and women. However, the association between age and the SF-36 mental scores are in the opposite direction. The estimates of the SF-36 mental scores for those in older age groups are higher compared with the younger age groups, implying that the mental health of men and women improves with age. Economic activity status is also significantly associated with physical and mental health. Those who are unable to work (including the disabled) have the worst physical and mental health. Those who are retired have worse physical health and better mental health compared with those employed full time. This association is similar to the associations of the SF-36 physical and mental scores with age. Unemployed men have worse health compared with men in full-time employment.
Results from the OHLS III data
Vigorous exercise is significantly associated with the SF-36 physical and mental scores in both men and women (Table 1) . People who exercise more often have better physical and mental health than people who do little vigorous exercise.
Alcohol consumption is significantly associated with the SF-36 physical and mental score in women but not so among men. Women who are heavy drinkers have better physical health but worse mental health compared with non-drinkers. Men and women who consider their diets to be harmful have worse physical and mental health compared with those who do not believe their diets to be harmful. Cigarette smoking is associated with worse physical health in men and women as well as worse mental health in women. Being obese (i.e. BMI > 30) is associated with worse physical health but the association between the BMI and mental health is not significant.
Men and women who can never keep their house warm enough most of the time have worse physical and mental health compared with those who can keep their houses warm enough (Table 1) . Women living in housing with serious damp problems have worse physical health compared with those who do not have problems with damp. Similarly, men living in damp conditions have worse physical health compared with those who do not have problems with damp. Those with fewer neighbourhood problems have better mental and physical health compared with those with more problems (such as problems with burglaries, assaults and noise). Table 2 examines the results of the association of the NS-SEC with the SF-36 physical and mental scores in men and women in different regression models. Model I includes age, economic activity status and the NS-SEC. The association between the NS-SEC and the SF-36 physical score is significant in both men and women. However, the association between the NS-SEC and the SF-36 mental score is significant only among women. In general, the higher and lower managerial social classes have the highest estimated scores (or the best health) whereas the semi-routine and routine employee class have the lowest estimated scores (or the worst health). There is a linear pattern of decreasing physical health from the managerial to the routine employee class. Small employers have worse physical health than managers but better physical health compared with routine employees. Women in the intermediate employee class have worse physical and mental health than managers but better physical and mental health than routine employees.
Model II includes age, economic activity status, health behaviours (exercise, alcohol, diet and smoking) and the NS-SEC. The F statistic reduces in size from Model I, implying that healthy behaviours account for some of the social class differences in the SF-36 scores. Furthermore, the social class differences in the SF-36 physical and mental scores reduce to non-significance in women.
Model III includes age, economic activity status, housing and neighbourhood factors, and the NS-SEC. As in Model II, the F statistic reduces in size from Model I, implying that housing and neighbourhood factors also account for some of the variation between social classes in their average SF-36 scores. The social class differences in the SF-36 physical and mental scores reduce to non-significance in women when housing and neighbourhood conditions are adjusted for.
Model IV includes age, economic activity status, health behaviours, housing and neighbourhood factors, and the NS-SEC. The significant associations between the NS-SEC and the SF-36 physical and mental scores in Model I are reduced to non-significance among both men and women. The standard errors of age, economic activity status, health behaviours, and housing and neighbourhood factors remain relatively small in comparison with their estimates (analysis not shown). This implies that although there is some correlation between the explanatory variables, it is not a serious problem.
Discussion
The new NS-SEC demonstrates social class differences in the SF-36 physical and mental health scores. This provides further evidence for the construct validity of the NS-SEC -it shows expected associations with health variables. A number of studies have demonstrated inequalities in health in the United Kingdom using different measures of socio-economic status. Measures of social position in the United Kingdom may be expected to show inequalities in health. The significant association of the NS-SEC with the SF-36 scores thus provides some evidence for its construct validity.
Men and women in the managerial class have the best physical and mental health whereas those in the routine employee class have the worst health. There appears to be a linear pattern of decreasing physical health from the managerial to routine employee classes. A linear pattern in the association between the NS-SEC and mortality was also found by Bartley et al.: 9 the intermediate and self-employed classes had lower risks of mortality compared with the routine employee class and higher risks of mortality compared with the higher managerial class. Although the NS-SEC is not implicitly hierarchical, a linear association between measures of socio-economic status and health is often observed when examining inequalities in health. 33, 34 The results also suggest that these social class differences can, to large extent, be understood in terms of differences between social classes in material and lifestyle factors. Health behaviours and material factors as measured by housing and neighbourhood problems appear to have a large role in explaining social class differences in health. These results agree with much of the literature on explanations of social inequalities in health. 15, 16, 34 Social class differences in smoking behaviour, the amount of alcohol consumed, in exercise and in healthy dietary behaviour have been shown to explain some of the social class differences in health and mortality. Poor housing has direct effects (through damp and cold living conditions) and indirect effects (through psychosocial stress) on health. Stronks et al. 18 found that psychosocial stressors with a material base (such as financial problems) in particular contribute to social inequalities in health.
Bartley et al. 9 hypothesized that the examination of the relationship of the NS-SEC to mortality tests the hypothesis that occupations having employment relations and conditions characterized by a wage rather than salary, little or no prospect for promotion and lower levels of autonomy would experience lower life expectancy. The reduction of the social class differences in physical and mental health to non-significance when adjusted for health behaviours and housing and neighbourhood factors suggests the possibility that differences in employment relations and conditions may not have a large explanatory role in relation to inequalities in health. However, Rose and O'Reilly 1 argued that the NS-SEC also captures basic structuring principles of society, such as income, housing and consumption, which condition and shape the lives and the life chances of people in different social classes. The explanatory power of health behaviours and housing and neighbourhood conditions needs to be understood in terms of the life chances that flow from people's work and market situations (or 'employment relations'), including housing and income, as well as other aspects of material circumstances. This study also found that differences in age, economic activity status, health behaviours, and housing and neighbourhood problems were important predictors of physical and mental health. Other studies have shown results similar to these findings. Increasing age has been associated with decreasing physical scores and increasing mental scores of the SF-36. 35 Stronks et al. 36 found that economic activity status and health outcomes are closely linked. Wallace et al. 37 found health promotion campaigns involving lifestyle-based interventions (smoking, exercise, alcohol and dietary behaviours) increased the SF-36 scores of older people. A number of studies have shown that poor housing and neighbourhood conditions are related to poor health. 38 , 39 Gloag 40 found that noise, particularly unpredictable and uncontrollable noise, such as from noisy neighbours or traffic, can have deleterious psychological effects. Hyndman 24 and Brown and Harris 41 found damp housing to be related to depression in women. Smith et al. 42 found that several housing 'stressors' such as noise, cold and state of disrepair were sources of psychological distress.
There are a few potential limitations to this study. Ziebland 43 suggested that the SF-36 might not be sensitive to social class differences in health in the general population. Although the results showed statistically significant associations between the NS-SEC and the SF-36 physical and mental scores, it is possible that social class differences using other health outcome measures such as mortality may reveal significantly greater class differences. If there are greater social class differences in other health outcomes, differences in employment relations may play a more important role in explaining social inequality in health than may be inferred from this study. Another limitation of this study is the cross-sectional nature of the OHLS III data. Although this study has considered material and lifestyle factors to be intervening variables between social class and health outcomes, the associations between social class, material and lifestyle factors and health outcomes may be more complex. 34 The results in this paper provide further construct validity for the NS-SEC by finding significant social class differences in the SF-36 physical and mental scores, which are well-validated health outcome measures. The evidence reported here suggests that these social class differences may be understood to a large extent in terms of class differences in health behaviours and housing and neighbourhood conditions.
The NS-SEC has been developed on a clear theoretical and conceptual basis, which was lacking in the most commonly used measure of social class in health research, the RGSC. The results presented here suggest that the NS-SEC will be useful in describing social inequalities in health. Furthermore, as it captures basic structuring principles in society, it is likely to prove a valuable tool for explanations of inequalities in health.
